Effects of interior gelation on pharmacokinetics and biodistribution of liposomes encapsulating an anti-cancer drug cytarabine.
Interior gelation of liposomes leads to changes in the physicochemical properties of liposomes, such as increased rigidity of the lipid bilayers, modified shape, improved physical stability and sustained release of a model drug cytarabine (ara-C), all of which may affect the performance of liposomes in vivo. In this study, we investigated the pharmacokinetics of liposomes with gelated interior (gel-liposomes) in rats and the biodistribution in mice using conventional liposomes as control. The ara-C gelliposomes (GL-ara-C) and conventional liposomes (CL-ara-C) were prepared by a thin-film dispersion method. Both liposomes were determined to have a mean size of about 1.2 microm with narrow size distributions and similar zeta potentials. Free ara-C (F-ara-C) was rapidly eliminated from the circulation (t1/2 = 1.43 h), whereas both conventional liposomes and gelliposomes showed prolonged elimination after intravenous injection with t1/2 of 5.88 h and 27.54 h, respectively. The AUC of CL-ara-C and GL-ara-C were 1.67 and 2.68 times greater than that of F-ara-C, respectively. Due to phagocytic uptake, the two liposomal formulations were mainly distributed in liver, spleen and kidney. Our data indicated that gelliposomes showed slower elimination and prolonged resident time in the body. Compared with that of conventional liposomes, the distribution of gelliposomes was increased in most of the tissues we investigated. These results indicated that interior gelation caused the changes in the physicochemical properties of liposomes, and these changes improved their performance in vivo.